Visualization of Arc promoter-driven neuronal activity by magnetic resonance imaging.
Visualization of direct neuronal activity to understand brain function is one of the most important challenges in neuroscience. We have previously demonstrated that in vivo and in vitro gene expression of the ferritin reporter system could be detected by magnetic resonance imaging (MRI). In addition, increased neuronal activity induces Arc, an immediate early gene, and insertion of a destabilized fluorescent reporter dVenus under Arc promoter control has been used for monitoring neuronal activities in the brain by optical imaging. In this study, to visualize Arc promoter-driven neuronal activities directly, we generated transgenic mice and cell lines that express a destabilized fusion reporter ferritin-mKate2 under Arc promoter control. When transgenic mice and cell lines were treated with pilocarpine, a non-selective muscarinic agonist, an increase in T2-weighted image signal was successfully found in neuronal cells. There was a difference in peak time between MRI and fluorescence imaging, which might result from the binding process of iron with ferritin. Visualization of Arc promoter-driven neuronal activity is essential to understand neural mechanisms underlying cognitive processes and complex behaviors, and could be a useful tool for therapeutic approaches in the brain by MRI.